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Shin Watanabe* : Oocystis minuta (Chlorococcales) 
and its new variety from Japanese soils 

fa * : iiH Oocystis minuta 1 

In the course of study on soil algae from Japan, two green algae were 
isolated and investigated by the method reported previously (Watanabe 1977). 
They share the characteristics of the genus Oocystis (Oocystaceae, Chloro¬ 
coccales). One was isolated from soil in the campus of Kyoto University 
and is identified to be O. minuta Guillard, Bold et MacEntee, while the 
other was from the secondary forest occupied dominantly by Pinus densiflora 
in Shiga Prefecture and is considered to be a new variety of 0. minuta. 
The present paper deals with the description of these two algae together with 
some discussion of the taxonomic status of 0. minuta and allied species. 

A culture of newly described organism is deposited in the Culture 
Collection of Algae, Institute of Applied Microbiology, University of Tokyo. 

I wish to express my sincere gratitude to Prof. Masaru Akiyama, Shimane 
University, and to Prof. Mitsuo Chihara, The University of Tsukuba, for their 
criticisms of the manuscript. Thanks are also due to Prof. Atsushi Takimoto, 
Kyoto University, for correction of the English. 

Oocystis minuta Guillard, Bold et MacEntee var. minuta, in Phycologia. 
14 , p. 13, figs. 17-20, 1975. (Figs. 1-3) 

Young cells broad fusiform with gently attenuate ends or ellipsoidal 
with slightly acuminate poles. In older cultures, they becoming ovoid, ellip¬ 
soidal or subspherical form without definite ends. Cells 3-8x6-12 ^m in size. 
The cell wall thin and smooth, and neither expanded wall nor thick 
gelatinous matrix present around the cell through the life cycle. The chlo- 
roplast parietal with shallowly, irregularly incised margin, occupying about 
2/3—3/4 of the cell’s periphery. The pyrenoid single, spherical, covered by 
two hemispherical starch grains which are closely arranged in most indivi¬ 
duals and apparent in form even in old cultures. The nucleus and nucleolus 
visible in living cells. Vacuoles absent. Oil droplets abundant in old cells. 

* Laboratory of Applied Botany, Faculty of Agriculture, Kyoto University, Kyoto 606. 


— 15 — 



r—H 

CO 

LO 




XI 


bo 

.2 

'So 

CJ 

a) 

X! 


X3 si 


S 

0 


o 

p 


pi 

o 

CO 

C3 

x 

(U 

H 


u 

p 

w 


-2 X3 


^ X) 


^ s 

co .2 
bo cn 


P 


d 

ctf 

+j 

ct) 

£ 


-I <J 


y=* 


i-H 

O 

o 

cd 

.a 

CO 

co 

g 

to 

<u 

Vi 

6 

& 

6 

XI 

<D 

<D 

45 

6 

g. 

c 

<u 

2 

g 

S 

C7i 

I 

2 

T3 

*3 

a 

2 

<u 

bO 

JlJ 

4-» 


>> 

to 

P 

CD 

ci 

O 

*-< 

Oh 

<D 

M 

-w 

'bb 

C 

+-> 

G 

iH 

E 

O 

2 

-M 

o 

O 

X! 

+j 

3 

S' 

t> 

T—< 

G 

O 

j-> 

o 

<u 

2 

o 

‘So 

2 

to 

X. 

« 

o 

O 

3 

73 

o 


<D 







2 




XI 

4-> 


.2 



73 

o 

O 

XI 

a 





CO 

G * 
0) “ 
^5 

03 m 
bo bO 


P 


s 


p 

tU 

03 

j> 

K*% 


W 


P 


a 

a 

<D 

d 

co 

T3 

G 

o 

B 

o 

CO 

CS 

CD 

2 

CO 

ex 

bo 

<d 

-4— > 

o 

a 


s 

s 

s 

MG 

K*% 

(D 

4*J 

CD 

73 

O 

"O 


2 


bo 

G 

+-> 



CD 

£ 

B 

£5 


o 


B 

u 

<D 

2 


42 

2 

o 

M—i 

>, 

d 

o 

*03 

CD 

45 

G 

G 

-M 

-M 

<4-c 


g 


co' 

42 

*G 

CD 

t } 

G 

O 

u 

5 

G 

<D 

CO 

42 

2 

42 


o 

G 

C0 


CO 

cd 

d 


(D 

G 

5 

2 

O 

CD 


o 

a 

G 

CD 

o 

HH 

*o 

CO 


Vh 



ex 

4-> 

J5 

CO 

<D 

>> 

42 

Jh 

B 

G 

2 

cd 

2 

cy^ 

yd 

o 


*o 

bO 

G 

CO 

ex 

a 

D 


£ 

2 

73 

o 

Vh 

bO 

CO 

CO 

>> 




73 

73 

> 

G 

O 

J-i 

D 


X* 

G 


o 

<D 


G 

bO 


<1) bo 

o .a 

7 ? C 

O iu 


XJ 

bo 

0 


bo ~ 

.a a) 

rr-l +■> 

c .2 

nj l-< 

a 55 

XI a 


& -a 


2 "aJ 

0 U 




January 1978 


Journ. Jap. Bot. Vol. 53 No. 1 


17 



Figs. 4-8. Oocystis mimira var. vacnolata S. Watanabe, var. nov. 4, young cells. 5, adult cells. 

6, cells in old cultures. 7, a mother cell containing autospores. 8, an empty mother cell wall. 

and sometimes in net-like shape. A single pyrenoid, spherical, located in 
the part of thickening of the chloroplast and covered by two hemispherical 
starch grains which are closely arranged. The nucleus not observed in living 
cells. The cytoplasm highly occupied by vacuoles. 

Reproduction by forming 4( —8) autospores. Mother cell wall splitting 
deeply. 

Plant mass green and smooth, but the color changing to yellow-brown 
in old cultures. 

The distinct characters between var. minuta and var. vacuolata are the 
the larger size of the cell and the presence of abundant vacuoles in the lat¬ 
ter. Var. vacuolata resembles 0. alpina Reisigl (1964) in having vacuoles, 
but the two are distinguished from each other by the smooth cell wall in 
the former and the presence of longitudinal ridges on the cell wall in the 
latter. 

According to Rehakova (1969), most important features to characterize 
the genus Oocystis are the presence of apical thickenings and the occurrence 
of expanded mother celh wall. The cells of O. polymorpha and O. minuta 
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(and also 0. alpina ?) assume the ellipsoidal form or sometimes broad fusi¬ 
form with acuminate poles or apical thickenings, and from this character, 
they have been included in this genus by many workers, including Reisigl 
(1964), Groover and Bold (1968), and Guillard et al. (1975), This treatment 
is also adopted here by the present author. However, it should be noticed 
that the mother cell walls of these species do not expand throughout their 
life cycle. Then, a question arose in the generic taxonomy as to whether 
the occurrence of expanded mother cell wall should be appreciated at the 
generic rank. Fott and Rehakova (1963) emphasized this character to be 
used as a generic criterion and distinguished the closely resembled two 
genera Oocystis and Siderocelis. Currently in Oocystis have been included into 
some species which possess the ornamented cell wall. Siderocelis, an Oocys- 
tacean genus described by Fott (1934), is characterized by the ornamentation 
at the cell wall like some species of Oocystis. Fott and Rehakova included 
in Oocystis those algae having an expanded cell wall and in Siderocelis those 
having no such a wall. In so far as their taxonomic evaluation is accepted, the 
two species mentioned above should be excluded from Oocystis because of 
the absence of expanded cell wall. If we consider the ornamentation to be 
a specific criterion, the two species, in spite of the absence of ornamentation, 
may be included in Siderocelis. Or if we consider it to be a generic one, 
they also should be excluded from Siderocelis and may be included in a new 
genus which morphologically stands at an intermediate position between 
Chlorella whose cells are spherical or ellipsoidal, and Keratococcus or Closte- 
riopsis whose cells are usually fusiform. 
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